Molecular cloning and expression, in both COS-1 cells and S. cerevisiae, of a human cytosolic type-IVA, cyclic AMP specific phosphodiesterase (hPDE-IVA-h6.1).
Screening a human T lymphocyte cDNA library with a phosphodiesterase (PDE) specific probe resulted in the isolation of two overlapping cDNA clones, h2.2 and h6.1, that encode a type IV, rolipram inhibited cAMP-specific PDE. Clones h2.2 and h6.1 were 1015 bp and 2288 bp in length, respectively, and overlapped for 984 bp with only one nucleotide difference. The h6.1 cDNA was extended at the 5'-end by 1304 bp, with respect to h2.2, and encoded an incomplete ORF (lacking an initiation codon) of 668 amino acids. The merged nucleotide sequence of h6.1/h2.2 exhibited 99.5% homology in the ORF (ten nucleotide changes resulting in six amino acid changes), and 95% homology in the 3'-untranslated region, with the previously reported human PDE-IVA cDNA [Livi G. P., Kmetz P., Mchale M. M., Cieslinski L. B., Sathe G. M., Taylor D. P., Davis R. L., Torphy T. J. and Balcarek J. M. (1990) Mol. Cell Biol. 10, 2678-2686]. The sequence reported for h6.1/h2.2 matched that found for IVA clones isolated from three other human cDNA libraries, a human genomic cosmid clone and pcr amplified products of the exon covering these differences in two individuals. The h6.1 cDNA was engineered to generate a complete ORF by building in the 56 bp, including the initiation codon, present in hPDE-IVA-Livi and missing from the 5'-end of h6.1, producing a cognate ORF encoding a protein of 687 amino acids but differing in five amino acids which lay in or adjacent to the putative catalytic domain. The complete h6.1 ORF was engineered for expression in both Saccharomyces cerevisiae and in COS-1 cells. Integration of a single copy of the engineered ORF of h6.1, under the transcriptional control of a constitutive yeast promoter, at the pep4 locus of a S. cerevisiae strain lacking both yeast PDE genes resulted in functional complementation of the yeast pde-phenotype. Yeast strains with functional PDE were a light creamy white colour, while strains devoid of PDE activity were a dull brown colour. Expression of h6.1 in COS-1 cells led to the production of a typical type IV PDE activity in that cAMP, but not cGMP, served as substrate and its activity was insensitive to either Ca2+/CaM or cGMP but was inhibited by low concentrations of rolipram.(ABSTRACT TRUNCATED AT 400 WORDS)